Synthetic gene complementation to determine off-target silencing.
RNA interference (RNAi) is a conserved mechanism in a wide range of eukaryotes. Introduction of synthetic dsRNA could specifically target suppression of a gene or could result in off-target silencing of another gene due to sequence similarity. To verify if the observed phenotype in an RNAi transgenic line is due to silencing of a specific gene or if it is due to another nontarget gene, a synthetic gene complementation approach could be used. Synthetic gene complementation described in this method uses the technology of synthesizing a variant of a native gene (used in RNAi silencing) to maximize the difference in DNA sequences while coding for the exact same amino acids as the original native gene. This is achieved through the use of alternate codons. The new variant gene is expressed in the original RNAi transgenic lines and analyzed for complementation of the RNAi phenotype. Complementation of the RNAi-induced phenotype will indicate gene-specific silencing and not off-target silencing.